Assuming a symmetric transmit filter for which the receive filter is to be optimised, we expect the symmetric receive fdter coefficients (eqn. 12) to be practically the same as those for the nonsymmetric filters (eqn. 5). This is verified by a set of examples with different receive filter lengths NR and transmit filter excess bandwidth values a. An AWGN channel with SNR = 8dB (i.e. no linear distortion) is assumed and the transmit filter was chosen to be an RRC filter of length NTc = 25, employing the given a. The values of the normalised MSE between the two solutions are shown in Table 1 . It is seen that the MSE difference is always < 0.3%, thus confirming that the resulting filters are the same for all practical purposes. The main parameters of the interferometric radiometer under which the measurements were obtained are:fo = 10.68GHz, Af= 0 (double-side band receivers, DSB), and normalised complex crosscorrelations computed after IlQ demodulation with two baseband real 1 bib'2 level (1BRL) digital correlators. The frequency response is shaped at baseband with BBB = 14.5MHz noise bandwidth lowpass filters (B = 29MHz, eqns. 1 and 2). With the former considerations, eqns. 1 and 2 reduce to
At this point it should be noted that: (i) since the filter shape is not a perfect rectangle, nor a Gaussian, there is uncertainty in the a, ' factor [3]; Fig. 1 shows the measured frequency response of one LPF (Minicircuits PLP107) and the shape of a rectangular and Gaussian-shaped fdter with the same noise bandwidth; it is apparent that the real filter more closely resembles the rectangular filter.
(ii) theoretical values for Q are given in the literature only for oversampling factorsfiB = 2 and 4, as 2.46 and 1.82, respectively PI. Minicircuits PLP107 _ -_ _ Gaussian-shaped filter Rectangular-shaped filter also shown Effect of oversampling on zefl. To perform this measuremenl, RF uncorrelated noise is injected into both channels to obtain a zero mean cross-correlation pr = pt = 0. ob, I is then computed out of 100 measurements at each integration time within the range 0.1s 2 z I 1s. Finally, these measurements were repeated for different oversampling ratios (clock rates A = 29, 37, 50, 66.66, and 80MHz) . Measured values of prt were then fitted to eqn. 3 by parallel straight lines (log-log plot) of slope -0.5. In principle, the effective integration time can then be determined, since the noise bandwidth and the integration time are known. Setting a, = 1, the measured values are Q(QB = 2) = 2.40 and QcfJB = 4) = 1.81, which compare very well with the theoretical values 2.46 and 1.82
[5]. If we force the theoretical value, QVJB = 2) = 2.46, then a, = 1,012, a value that is very close to 1, which corresponds to rectangular-shaped filters (Fig. 1) on the actual measured complex cross-correlation is given by the second and third addends in eqns. 1 and 2, or by eqn. 3 for DSB receivers. This dependence was verified by injecting correlated noise, generated by a 5 0 0 matched load at ambient temperature, to a nonresistive power splitter connected to both receivers. In our interferometric laboratory prototype the phase is calibrated by means of an adjustable phase shifter inserted in the LO branch of one channel, so as to obtain a real correlation (pt = 0) [6] . For a matched load connected to receivers through a non-resistive power splitter, pr == 0.22, a value which is much lower than unity, mainly due to the noise temperature of the receivers [6] . Fig. 3 shows the measured values for upr when uncorrelated noise is injected p, = pz = 0, or the phase shifter was set to obtain pr = 0, pt = 0.22 (continuous line), and when the phase shifter was set to obtain pr = 0.22, pi = 0 (dashed line). Note the increase in the standard deviation by a factor d[l + p,!]. Similar results are obtained for upr Note that this increase is only significant for large correlation values (e.g. during calibration), and can be neglected for most measurements since 11-11 << 1, typically Ipl = 1W -1w.
Conclusions: In this Letter we have presented an experimental verification of the theoretical formulation found in the literature to predict the radiometric sensitivity of correlation radiometers (e.g. interferometric and polarimetric radiometers), showing its dependence on the actual measurement. In the important case of 1BI2L digital correlators (the simplest correlators owing to their ease of integration and low power consumption), the improvement in effective integration time by means of oversampling has been assessed. Excellent agreement is found with theoretical values a t f i B = 2 and 4. We have also discovered a saturation effect which occurs at Q = 1.65 for oversampling factors > 5.5.
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